Evidence that thyroid hormones act in the ventromedial preoptic area and the premammillary region of the brain to allow the termination of the breeding season in the ewe.
Thyroid hormones are permissive for various species to enter seasonal anestrus. In the ewe they act centrally to permit the onset of potent estradiol-negative feedback responsible for anestrus, but the specific sites of action are unknown. Therefore, we tested whether T(4) replacement via chronic microimplants in any of five brain areas could reverse the reproductive effects of thyroidectomy. Diffusion of (125)I-T(4) from the microimplant was largely (>98%) limited to a 1.2-mm radius. A marked decline in LH concentration in ovariectomized, estradiol-treated ewes was used as an index for anestrus. In experiment 1, all thyroidectomized (THX) ewes with microimplants in the medial preoptic area, A15 area, and medial basal hypothalamus failed to enter anestrus; instead, LH levels remained elevated, similar to those in untreated THX controls. In ventromedial preoptic area (vmPOA)-microimplanted ewes, only the two animals with the most caudal microimplants entered anestrus, as did thyroid-intact controls and THX ewes receiving icv or sc T(4) replacement. In experiment 2, all vmPOA-treated ewes with similar placements to those effective in experiment 1 along with all ewes microimplanted in the premammillary region entered neuroendocrine anestrus. Thus, the premammillary region and vmPOA are brain sites in which thyroid hormones act to permit the onset of seasonal anestrus.